The Influences of Solvents, Ligands and Metal ions on the Structures of Coordination Polymers and the Syntheses of Novel Porous Coordination Polymers by 袁洪波
 
 
学校编码：10384                                分类号      密级           








硕  士  学  位  论  文 




The Influences of Solvents, Ligands and Metal ions on the 
Structures of Coordination Polymers and the Syntheses of 
Novel Porous Coordination Polymers 
 
袁 洪 波 
 
指导教师姓名：杨 士 烑 副教授 
专  业 名 称：无  机  化  学 
论文提交日期：2 0 0 9 年 6  月 
论文答辩时间：2 0 0 9 年 7  月 
学位授予日期：2 0 0 9 年     月 
 
答辩委员会主席：           
评    阅    人：           
 





























The Influences of Solvents, Ligands and Metal ions on the 
Structures of Coordination Polymers and the Syntheses of 
Novel Porous Coordination Polymers 
A Thesis Submitted to the Graduates School in Partial Fulfillment of the 
Requirements for the Degree of  
Master of Science 
 
By 




Directed by  













































另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的












































































  1、保密（ ），在   年解密后适用本授权书。 




作者签名：      日期：  年 月 日 












































目  录 
摘  要 ................................................................................................ I 
Abstract………………………………………………………...….II 
第一章 绪论 ..................................................................................... 1 
1.1 配位聚合物的发展简介 .................................................................. 1 
1.2 配位聚合物的组成 .......................................................................... 2 
1.3 配位聚合物的合成方法 .................................................................. 4 
1.4 影响配位聚合物结构的因素 ......................................................... 4 
1.5 配位聚合物的应用 .......................................................................... 6 
1.6 羧酸多孔配位聚合物 ...................................................................... 6 
1.7 本文选题依据、研究内容及目标 ................................................ 11 
第二章  溶剂对配位聚合物结构的影响 ..................................... 13 
2.1 前言 ................................................................................................ 13 
2.2 DMF 溶剂与 DMF+EtOH 混合溶剂对配位聚合物结构的影响……13 
2.3 DMA 溶剂与 NMP 溶剂相同的溶剂诱导效应 ................................ 21 
2.4  本章小结 ...................................................................................... 37 
第三章 配体几何构型对配位聚合物结构的影响 ....................... 39 
3.1 前言 ................................................................................................ 39 
3.2 实验部分 ........................................................................................ 40 















3.4 本章小结 ........................................................................................ 48 
第四章 金属离子对配位聚合物结构的影响 ............................... 50 
4.1 前言 ................................................................................................ 50 
4.2 实验部分 ........................................................................................ 50 
4.3 结果和讨论 .................................................................................... 52 
4.4 本章小结 ........................................................................................ 55 
第五章  新型三维多孔配位聚合物的合成与研究 ..................... 56 
5.1 前言 ................................................................................................ 56 
5.2 实验部分 ........................................................................................ 56 
5.3 结果和讨论 .................................................................................... 60 
5.3 本章小结 ........................................................................................ 63 
第六章 全文工作总结与展望 ....................................................... 64 
参考文献 ......................................................................................... 66 
附录Ⅰ  配位聚合物的部分键长(Å)和键角(°) ...................... 75 
附录 Ⅱ 在学期间发表论文 ......................................................... 92 




















Abstract in Chinese………………………………………………. I 
Abstract in English ……………………………………………….II 
Chapter 1 Introduction …………………………………………...1 
1.1 The development of the coordination polymer ……….. 1 
1.2 The composition of the coordination polymer …………2 
1.3 The synthesis methods of the coordination polymer.......4 
1.4 The influence factors of coordination polymer …….. …4 
1.5 The applications of coorditation polmyer ……….. …….6 
1.6 Carboxylate coorditation polmyer……….. …………….6 
1.7 Bases, content, target of the thesis ….…..….….……… 11 
Chapter 2 Influence of solvents on the structures of the 
coordination polymers ...…….……. …..………….13 
2.1 Introduction ………………….………….………..…….13 
2.2 Influence of DMF solvent and DMF+EtOH mixsolvent            
on structures of coordination polymers ……………...13 
2.3 The same structure-directing-effect of DMA and 
NMP….. …………………………………...……….....21 
2.4 Brief summary ……………..…….………..….…….…. 37 
Chapter 3 Influence of ligands on the structures of the 
coordination polymers ………...…… ………….…39 















3.2 Experiment section …………………….……………….40 
3.3 Results and discussions………………….……………...43 
3.4 Brief summary……………….………….………………48 
Chapter 4 Influence of metal ions on the structures of the 
coordination polymers .………...….………..……...50 
4.1 Introduction …………………………………….……....50 
4.2 Experiment section……………………… ………..........50 
4.3 Results and discussions………….……………… ……..52 
4.4 Brief summary …………………………………… ……55 
Chapter 5 The Synthesis and study of Novel Porous Coordination 
Polymers…………… ……………………………56 
5.1 Introduction ………………………………….……… ...56 
5.2 Experiment section………………………..…… ………56 
5.3 Results and discussions………….……..……… ………60 
5.4 Brief summary ………………………………………… 63 
Chapter 6 Conclusions and prospects ……………………… ….64 
References ……………………………………………………….. 66 
Appendix Ⅰ……………………………………………………… 75 




































同的配位聚合物 MMn6 和 MZn8。结果表明：金属离子的半径不同，配位数不
同，得到的配位聚合物结构也不相同。 
5. 采用锌离子和噻吩二甲酸以及均苯三甲酸为原料，合成了三个具有新型拓扑






















In this work, 20 coordination polymers have been designed and synthesized with Mn(II), 
Zn(II), Cu(II) ions and carboxylic acid ligands by solvent-thermal syntheses, diffusion 
syntheses and other methods, and the structures and properties of the crystals have also been 
characterized. The influences of solvents, ligands and metal ions on the assembly rules of 
coordination polymers have been systematically discussed. The thesis includes the following 
five parts: 
1. Two supramolecular isomers of Mn(II) thiophenedicarboxylate coordination polymers 
(MMn1 and MMn2), have been synthesized respectively with or without ethanol in the 
solvent at the same temperature. Magnetic measurements of MMn1 and MMn2 show the 
antiferromagnetic interactions between the Mn(II) ions.  
2. Nine coordination polymers of metal ions and H2tdc have been synthesized. The results 
indicate that becsuese of the similar structure and property of DMA and NMP, same 
structures were obtained in thiophenedicarboxylic acid reaction systems. Magnetic 
measurements of MMn3 show the antiferromagnetic interactions between the Mn(II) ions. 
Thermodynamic properties measurements show the good thermal stability of MCu1 and 
MCu2. 
3. Four coordination polymers (MZn4, MZn5, MZn6 and MZn7) have been synthesized with 
Zn(NO3)2 and carboxylates ligands with different shapes (H2bpdc and1,4-H2ndc: 
differerent linearity, H2ip: bent, H3btc: triangle) at the same temperature and solvent. 
Becauese of the various shapes of ligands, various of SBUs are obtained, and further more 
form to various network with ligands. 
4. Two different coordination polymers (MMn6 and MZn8) have been synthesized by H2tdc 
and different metal ions at the same temperature and solvent. The results indicate different 
matal ions with different ions radii and coordinated behavior redult in different 
metal-organic-frameworks. 
5. Three porous coordination polymers (MZn9, MZn10 and MZn11) which have novel 
topology structures have been synthesized with Zn(II), H2tdc and H3btc. Solid chirality 
measurements of MZn9 show the product of positive conformation is main product. 


















H2tdc 2,5-thiophenedicarboxylic acid（2,5-噻吩二甲酸） 
H2ip isophthalic acid（间苯二甲酸） 
1,4-H2ndc 1,4-naphthalenedicarboxylic acid（1,4-萘二甲酸） 
H2bpdc 4,4’-bipheledicarboxylic acid（4,4’-联苯二甲酸） 
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